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Maximizing Reproductive Efficiency in the Cow Herd 
W. R. Parker 
Maximum reproductive efficiency in a cow herd will not often be achieved 
accidentally. Every producer must set for himself a goal of the level of 
reproductive efficiency that he desires to achieve in his herd. A goal that I 
believe is realistic for South Dakota cattle producers is to have 95 to 100% of 
his cow herd calve every 12 months and wean a 500 to 600 pound calf. Whatever 
the goal is, it seldom will be achieved by chance alone. We can't "hope" a 
group of heifers into reaching puberty by 14 months of age, we can't hope 95% 
of our cows into conceiving in a 45-day period nor can we hope them into 
weaning 600 pound calves. These objectives can only be achieved by following 
a carefully planned management system. 
There are five problem areas in beef cattle reproduction with which we 
must contend. They are: 
1. Not all replacement heifers reach puberty by the start of the 
breeding season. 
2. Gestation length is long. 
3. The interval from calving to first estrus is long. 
4. Conception rates at first service are low and variable. 
5. Calf losses at or near birth are often high. 
Let's evaluate each of these areas and look at some management tools which can 
help alleviate these problems. 
The primary factors affecting the age at which a heifer reaches puberty 
are breed, age and weight. Of course, weight is affected by level of nutri­
tion. If a heifer is to calve by 23 months of age (one month before the cow 
herd), she must reach puberty by 14 months of age. In a study at the U. S. Meat 
Animal Research Center at Clay Center, Nebraska, the percent of heifers reaching 
puberty by 15 months of age, in different breed groups, ranged from 42 to 100%. 
A large percent of beef heifers can and will reach puherty early, but under 
certain conditions problems do exist. Research has shown that replacement 
heifers should weigh approximately 600 pounds at the beginning of the breeding 
season. Weight gains required by replacement heifers to reach this weight by 
the beginning of the breeding season are illustrated in figure 1. Calves 
weighing only 400 pounds at weaning must gain twice as fast as calves weighing 
500 pounds at weaning in order to reach 600 pounds by the beginning of the 
breeding season. However, there is nothing magical about the 600-pound goal 
described. Breed has a pronounced effect on the weight at which heifers reach 
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puberty. In the comparisons at the U. S. Meat Animal Research Center weights 
of crossbred heifers reaching puberty by 15 months of age varied by more than 
200 pounds for different breed of sire groups. Crossbred heifers usually reach 
puberty at younger ages than straightbred heifers, especially on lower energy 
levels. However, weight at puberty of crossbred heifers is not always less 
than that of straightbreds, although some degree of heterosis can be expected. 
Breed and weaning weight of replacement heifers will largely determine the 
winter weight gains required if they are to reach puberty by the beginning of 
the breeding season. 
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Average daily gain required of replacement heifers 
from weaning to the start of the breeding season. 
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The length of gestation is long, averaging somewhere around 282 days. 
There is little we can do to change gestation length in a beef herd. Probably 
the largest single factor affecting gestation length is breed of cow. Certainly, 
as we look at crossbreeding programs, this is one trait that must be considered, 
for gestation length, birth weight and consequently calving difficulty all go 
hand in hand. Shorter gestation lengths are also conducive to shorter calving 
intervals. If gestation length is 282 days in length, that leaves only 83 for 
a cow to be rebred if she is going to calve on or before the same date next 
year. Longer gestation lengths leave even less time for other things. Let us 
look at how much work really needs to be done by the cow if she is to maintain 
a 365-day calving interval. 
The beef cow requires a relatively long period of time following calving 
before she will again exhibit estrus. Research at Nebraska and other experi­
ment stations has shown that at least 60 days postcalving are required before a 
large percent of mature beef cows will return to estrus. First calf heifers 
require even longer. The precalving nutrition level has a marked influence on 
the postpartum interval. Cows that are on higher energy levels and consequently 
gaining in weight and condition will return to estrus sooner after calving than 
cows on lower precalving levels of nutrition. 
One can appreciate the necessity of cows returning to estrus soon after 
calving when he realizes that, of the 83 days in a year not taken up by gesta­
tion, as many as 60 days may pass while he waits for a large percent of his 
cow herd to return to estrus. If a calving interval of 365 days or less is to 
be maintained, the cow must conceive during the remaining 23 days. 
Conception rates appear to be affected more by postcalving energy level 
than by precalving energy level. In research conducted in Nebraska cows which 
were gaining weight after calving had higher first service conception rates 
than cows that were receiving lower levels of energy. Wisconsin researchers 
have shown that first service conception rates increased as the number of days 
after calving increased. 
The fifth problem area is the loss of calves at or near calving. This 
area will be discussed by another author in another article in this proceedings 
and will not be discussed here. 
No discussion of a series of problem areas is complete without some sug­
gestions as to the remedy of those problems. Probably the single most critical 
item limiting the reproductive potential of the beef cow is energy. She 
requires adequate energy to grow rapidly enough to reach puberty by 14 months 
of age, adequate energy precalving to insure returning to estrus soon after 
calving and sufficient energy postcalving to insure consistently high concep­
tion rates. 
A cow should be fed according to the amount of work she does. Consider 
the cow that weaned her calf in early November. She doesn't have much work to 
do. She should be pregnant and will require some additional energy and protein 
beyond that required for body maintenance for growth of the fetus. However, as 
indicated in figure 2, the actual growth rate of the fetus during the immediate 
postweaning period is not great. Oklahoma researchers have shown that range 
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beef cows can lose up to 10% or more of their body weight over the winter and 
still reproduce adequately. If there is a period during the cow's yearly cycle 
when feed can be conserved, this is the time. The amount of body weight loss 
that can be tolerated will depend largely upon the body condition of the cow at 
weaning. Cows that have been on lush pastures and are very fat can lose weight 
after weaning. On the other hand, thin cows can ill afford further weight 
losses. 
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Figure 2. Prenatal growth of the bovine fetus. (Data from 
Salisbury, G. W. and N. 1. VanDemark, 1961, 
Physiology of Reproduction and Artificial 
Insemination of Cattle, W. H. Freeman and Company, 
San Francisco, p. 126.) 
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As the cow approaches term, the growth of the fetus approaches 1 pound 
per day (figure 2). Certainly additional energy will be required by the cow 
during this period. Perhaps some of the feed saved during the postweaning 
period can now be used to get the cow into the weight gaining position neces­
sary to insure a short interval between calving and first estrus. 
After calving the cow again has additional work to do. In addition to 
cleaning up her uterus and getting ready to start a new pregnancy, she also 
has the added responsibility of nursing a bahy calf. Work at the Georgia 
Experiment Station has shown that a 1000 pound cow milking 10 pounds per day 
requires approximately 70% more total energy to maintain her body weight than 
a 1000 pound, nonlactating cow. If the lactating cow is going to gain 1 pound 
per day after calving, she will require twice as much energy as the 1000 pound 
nonlactating cow maintaining her weight. Ideally these periods of higher 
energy requirement will coincide with periods of maximum energy availability. 
However, in South Dakota this is often not the case. Cows often calve in March 
and April before the growing season begins. Even during June in years of good 
moisture conditions and lush pasture growth, grasses may have such high water 
content that cows cannot consume sufficient quantities to obtain adequate 
energy. TI1e important point is that for maximum reproductive performance a 
cow must be fed according to the work she is expected to do. 
The necessity of feeding replacement heifers so they will be large enough 
to reach puberty by 14 months of age was illustrated in figure 1. This will 
enable them to be bred 20 days before the cow herd and give them an extra 20 
days to return to estrus after calving as 2-year-old first calf heifers 
(figure 3, example A). What about older cows? As mentioned earlier, there is 
little that can be done to shorten gestation length. However, by shortening 
the breeding season we can give a larger percent of our cow herd a longer 
interval from calving to the beginning of the breeding season. I think a goal 
for every producer could be to reduce his breeding season to 45 days. As 
illustrated in figure 3, example B, benefits of a shorter breeding season will 
be reaped following the shorter calving season the following year. Following 
a 45-day calving season the shortest interval to the beginning of another 
breeding season is 38 days. In contrast, with a 90-day breeding season the 
last cow could calve 7 days after the next breeding season has started 
(figure 3, example C). 
Several experiment stations have documented the superiority of the cross­
bred cow in reproductive performance. The crossbred cow excels the straightbred 
cow in almost all phases of the reproductive process, including a younger age 
at puberty, a shorter,postpartum interval and a higher first service conception 
rate. The connnercial producer should consider including the crossbred cow in 
his program as an additional means of reaching his goals. 
In sununary, the following management steps will assist in achieving 
maximum reproductive performance in a cow herd: 
1. Feed replacement heifers to reach puberty by 14 months of age. 
2. Start breeding yearling heifers 20 days before the cow herd. 
3. Feed cows to gain weight before and after calving. 
4. Shorten the breeding season to 45 days. 
5. Make use of the superior reproductive performance of the crossbred 
cow where possible. 
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Figure 3. Comparison of intervals from calving to breeding when breeding heifers 
20 days earlier than the cow herd and comparison of 45- and 90-day 
breeding seasons. 
That energy level of cows before and after calving has a marked effect on 
subsequent reproductive performance has been well documented. However, the 
relationships between the added response obtained in pounds of calf weaned per 
cow exposed and the costs of the supplemE\11tal energy are more difficult to 
assess. The magnitude of response to energy supplementation is variable. It 
is not always a simple matter to pinpoint the factors controlling that varia­
bility. Cow condition is one variable which affects the response obtained and 
is probably directly or indirectly related to most other variables. Climatic 
factors (weather) influence reproductive performance. Severe winters can 
apparently influence the subsequent reproduction of a cow herd. Extremely high 
temperatures during the breeding season can detrimentally affect reproductive 
performance. More research is needed in these areas. 
Whether or not the producer decides to provide supplemental energy to the 
cow herd before and after calving will depend primarily upon the condition of 
the cow herd, supplemental feed costs, availability of other feeds and projected 
cattle prices. 
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